Pulmonary extravascular fluid volume has been estimated during cardiac catheterization, using a double isotope dilution technique, in 28 patients with lung disease: 20 ofthese patients had obstructive airway disease and 8 had primary pulmonary vascular obstruction.
In the patients with obstructive airway disease, 4 of the 8 patients who had a history of congestive heart failure had much increased values of pulmonary extravascular volume, whereas values in patients with no such history of heart failure, or in those with primary vascular obstruction, were either normal or only marginally raised. Though coronary artery disease or some other form of heart disease cannot be excluded in these patients, it suggests that left ventricular failure, perhaps as a result of hypoxia, results in left atrial hypertension, and may be the basis of this interstitial pulmonary oedema.
Pulmonary hypertension in cor pulmonale is ascribed chiefly to hypoxia (Borden et al., 1950; Dexter et al., 1951; Ferrer et al., 1950; Ferrer and Harvey, I954; Ferrer, I965;  Harvey, I965; Harvey, Ferrer, and Cournand, 1953; Harvey et al., 1951; Mounsey et al., I952) , though other factors such as anatomical restriction of the pulmonary vascular bed, hypercapnoea, acidosis, polycythaemia, with increased blood viscosity and increased blood volume, may all contribute (Borden et Hg. This method has been applied in a group of patients with either obstructive airway disease or pulmonary vascular obstruction, but no evidence of other heart disease, to determine the presence of pulmonary oedema in lung disease.
Subjects and methods
Twenty-eight patients were studied (Tables i and  2 ), i8 men and IO women, whose ages ranged from 28 tO 73 years. Twenty patients had obstructive airway disease, I2 had no history of congestive heart failure, and 8 had been in congestive heart failure ( Table I ). The other group of patients was classified as primary pulmonary vascular obstruction: 4 were diagnosed as thromboembolic pulmonary hypertension and 4 as idiopathic pulmonary hypertension, one of whom had a history of congestive heart failure ( Key to abbreviations is at foot of Table i. labelled water (THO) was injected into the right atrium or right ventricle and timed samples were withdrawn rapidly from a peripheral artery. 131I and tritium activities were counted separately in these samples and indicator dilution curves constructed. RISA is confined to the vascular compartment whereas THO diffuses rapidly through the capillary walls, and, during a single passage through the lungs, is distributed through the pericapillary water space as well. Blood flow and mean transit times were calculated for each indicator, thus allowing the calculation of volume of distribution of each indicator (Hamilton et al., I932) , and the difference between these two volumes represented the pulmonary extravascular water volume.
Values of pulmonary extravascular volume were expressed in ml./m.2 body surface area. Previous work has shown that the standard deviation of this measurement is ± I5 ml./m.2 and the average normal value is I07 ml./m.2, with a range of 62 tO 152 mL./m.2 (McCredie, I967). Tables i and 2 . The mean value ± standard deviation of pulmonary extravascular volume in the group with obstructive airway disease was I3I ±45/ml./ Min./m.2, and in the group with pulmonary vascular obstruction I05 ± 37 ml./m.2 Neither of these mean values differs significantly from the normal range.
Results

Results are listed in
The 8 patients with obstructive airway disease who had a history of congestive heart failure had a mean pulmonary extravascular volume of I57 ± 55 ml./m.2 and, as seen in Fig. i) this was higher than the mean value for the I2 patients in this group with no such history-I13 ± 27 ml./m.2 (p <o os). It was also higher than the mean value for the group with pulmonary vascular obstruction (p <o°°S) and from a previously studied normal group (p < o0o5) (McCredie, I967).
The group with a history of congestive heart failure had a higher average pulmonary arterial pressure and lower average arterial oxygen saturation than the patients with ob- Ramsey et al., I964) this measurement of pulmonary extravascular volume appears to be an index of interstitial pulmonary oedema. Thus, of the 28 patients studied, 7, mostly with obstructive airway disease and a history of heart failure, had increased values of pulmonary extravascular volume and therefore, presumably, had interstitial pulmonary oedema.
The association of a high pulmonary extravascular volume with a history of congestive heart failure in patients with obstructive airway disease suggests that there was an element of left ventricular failure present in these patients as well, perhaps related to hypoxaemia. Turino et al. (I968) have carried out the same measurement in patients with chronic bronchitis and found an abnormally low value except when they were in the stage of congestive failure. Systemic hypertension was not present in any of those with a high level and there was no evidence of coronary artery disease, though, of course, it cannot be excluded in patients in this age-group.
The mechanism of production of pulmonary oedema in lung disease probably differs from that of high altitude pulmonary oedema (Jackson, I968) 
